Maternal Health Services in China's Western Rural Areas: Uptake and Correlates
Despite China's rapid economic growth, maternal and infant health in rural areas remains a policy concern. Congenital birth defects account for 10 percent of child deaths among children under 5 years old. It has been shown that treatable conditions among newborns and child under-nutrition jointly account for a majority of the under-five mortality rate in China (World Health Organization, 2012a) . Many women suffer from nutritional and health problems during pregnancy (Koblinsky, 1996 ).
Moreover, national-level statistics mask a marked gap in child outcomes between rural and urban areas; in 2010, the newborn mortality rate, the infant mortality rate, and the under 5 mortality rate were all more than twice as high in rural areas as in urban areas (National Bureau of Statistics, 2011).
In recent years China's government has recognized and begun to address these problems. A comprehensive rural health insurance system was set up in the early 2000s and has steadily expanded since then (Gu, 2012) . In the past five years health care spending by the government has increased by more than 200 percent . There are a large number of new programs in the area of public health: folic acid for pregnant women; programs to encourage delivery in hospitals; immunization programs for newborns; and initiatives to increase health awareness and literacy on issues ranging from prenatal to postnatal and postpartum (MOH, 2008; China National Immunization Program, 2010; . Despite these initiatives, there is evidence that maternal and child health care service utilization remains low (Li et al., 2005; Zhou, 2010; Jing et al., 2012) .
In an effort to further encourage service uptake, in 2009 the national government announced a new public health initiative that provides free or highly subsidized maternal and child health services in rural areas (MOH and MOF, 2009 ). Although enormous effort has gone into funding and promoting this new initiative, there is concern that some sub-populations, most notably those in poor rural areas and areas with large concentrations of minorities, have not been taking advantage of the services.
However, to our knowledge, there have been no studies that rigorously consider service uptake in the wake of the new policy.
If it is found that there are, in fact, sub-populations that are underutilizing the new public health services, an equally important question is "why." More precisely, since many of these services are free, why are the take-up rates still so low? While there is no study to our knowledge that has systematically studied this issue in the context of rural China, in the public health literature more generally analysts frequently examine two broad sets of the reasons for low utilization of public health services: supply-side barriers and demand-side barriers.
Health economists have identified a number of reasons why demand for public health services may be low: distance, since it increases the costs of seeking public health services (e.g., Thaddeus and Maine, 1994) ; income, since it controls individuals' purchasing power to pay the costs of care-both direct and indirect (e.g., Peters et al., 2008) ; and ethnicity, since it may be that there are beliefs and suspicions among ethnic minorities that make the uptake of public health services less desirable (e.g., Ensor and Cooper, 2004) . In short, if the underutilization of public health services in China follows the trend found in the international literature, then distance, income and ethnicity may be three demand-side reasons that utilization rates are low.
Public health scholars have also identified supply-side reasons for the low uptake of public health services. Specifically, service availability and quality have been cited as obstacles to utilization of health services (Peters et al., 2008) . The logic of these findings is that even if demand for public health services is high, if the services are unavailable (or only available with a great amount of effort) or if the quality of services is low, uptake may be reduced. Following the international literature, then, it is possible that the rates of service utilization in China are correlated with the availability or quality of public health services.
The goal of this paper is to assess the degree of uptake of a new set of maternal health (MH) services in poor rural areas of China. To do so, we have three specific objectives. First, we will seek to identify which subpopulations are using the MH services and their rates of service uptake. Second, we will try to identify which factors are correlated with uptake, focusing specifically on whether demand side factors (e.g., distance, income and/or ethnicity) or supply-side factors (availability and/or quality) are more important. Finally, we consider women's willingness to accept Conditional Cash
Transfers as a possible solution to the problem of low uptake.
To achieve these objectives, we report on the results of a large-scale survey, conducted by the authors, of nearly 1,000 villages across 14 counties in Sichuan, Gansu and Yunnan provinces. The study villages contain more than 22,000 women who gave birth to babies in 2011 (and hence are eligible for utilization of the new MH services).
We document the uptake rate of MH services in the study areas, which are representative of the poor Western parts of rural China. Our large sample size also allows us to conduct regression and decomposition analyses which we will use to identify the correlates of service uptake and explain variations in the data across provinces; across counties within provinces; and between Han and non-Han minority groups. To our knowledge, it is the largest study of its kind to examine this set of questions.
The paper is organized as follows. In the next section we describe the data set and survey methodology. In Section 3 we present evidence on the uptake of MH services in the survey areas. In Section 4 we identify the correlates of MH service uptake. In Section 5 we conduct a decomposition analysis to examine the magnitudes of the correlates and explain why low uptake rates pose a significant problem in some areas but not in others. In Section 6 we explore women's willingness to accept a CCT in exchange for utilizing the services. In Section 7 we summarize the overall findings and conclude.
Data and Survey Methodology
The data used in this paper were collected by the authors in June, 2012 as part of a survey of MH services in Sichuan, Yunnan and Gansu Provinces. These provinces are all in China's Western region. These provinces were chosen because they were identified by the Ministry of Health (MOH), the host administrative unit of the United Nation's Children Fund (UNICEF), as targets of their efforts to enhance the health outcomes of women and infants in poor rural areas of China (CDC, 2011) . The average net per capita incomes in the rural areas of Sichuan, Yunnan and Gansu are 5087 RMB, 3952 RMB and 3425 RMB per year (820 USD, 637 USD and 552 USD) putting them in the bottom one third of China's rural income distribution (NBS, 2011) .
Once the provinces were selected, the next step was to choose the sample counties. A total of 14 rural counties-5 in Sichuan, 5 in Yunnan and 4 in Gansu-were selected. These counties were chosen by MOH as the future locations of a new project to improve health outcomes of women and their infants in poor rural areas of China (CDC, 2011) . Our data collection, however, preceded any project work. The location of the study counties is shown in Figure 1 .
Once the counties were selected, the next step was to choose sample townships.
In each county we obtained from the local health bureau a list of those townships with township health centers (THCs) that were equipped to offer basic prenatal / delivery / postpartum MH services. The percentage of total townships per county that offered these basic MH services varied by county, from 15 to 70 percent. Our survey teams visited all of the townships on the lists, for a total of 102 townships (Table 1) . Because of the way we chose the townships, the THC in each sample township was supposed to offer basic prenatal / delivery / post partum MH services; however, as we will see later in the manuscript, sometimes the THC did not actually offer these services. It should be noted that given our selection criterion, our sample is limited to those villages (and women) with relatively good access to MH services. This may lead to an upwards bias in our results, so we emphasize that the uptake rates we report should be considered to be upper-bound estimates.
The final step of the sampling strategy was to choose the sample villages. Before our survey teams visited each township, township officials asked each village in the township to send two representatives (the Women's Federation representative for the village-henceforth the women's representative; and the village leader) to a meeting in the township seat. These village representatives were then interviewed by our survey team.
Not all village representatives invited to the survey actually attended the meeting;
as a result, it is important to determine whether this attrition had any systematic effect on the findings of the study (since it may have been that certain types of villages might have systematically decided not to come). We have two reasons to believe that attrition did not have a material effect on the findings. First, the proportion of villages that did not participate in the survey was only 11 percent. Second, while we were not able to collect data about the characteristics of the villages that did not participate in the survey, we did keep track of the total number of villages in each township and the number of villages that made it to the survey. These two numbers allowed us to create a variable, share of total villages taking part in survey. When we run a regression with service uptake as the dependent variable (e.g., share of women in a village that deliver their baby in the hospital) and with the share of total villages taking part in the survey as the independent variable (with and without other control variables-see description of the multivariate analysis below for a list of controls), we find that the coefficient on the independent variable (share of total villages taking part in the survey) is not significantly different from zero. This indicates that the attrition rate within townships is not systematically related to the service uptake rate, and suggests that there is no systematic difference between villages that participated in the survey and those that did not.
The survey included a total of 993 villages. Table 1 shows summary statistics for the townships and villages in the sample.
Content of the Survey
The women's representative survey included four modules. Hence, in our analysis, if the THC offers the full set of MH services, the dummy variable is equal to one; otherwise it is zero.
To measure the quality of MH services, we measure three different dimensions of quality: facilities, services, and attitude. We asked women's representatives to rate the facilities, services and attitudes of the THCs on a 1-5 scale (with 1= very good, and 5= very bad). Using this information, we constructed a dummy variable that is equal to one if a women's representative rated the facilities of the THC in their township as very good or good and 0 if otherwise (good facilities). In the same way, we constructed an additional two dummy variables for very good or good services (good services), and for very good or good attitudes of the staff (good attitudes).
Finally, in the fourth module of the women's representative survey, we collected information on a number of village characteristics to act as control variables. These included the education and language ability of the women's representative; the existence of any village-wide policy (or other programmatic effort) that encouraged the women's representative to mobilize women in their villages to better use MH services (mobilization policy); the village's topography was also made into a control variable (mountainous village). We define all of our variables (uptake; demand correlates; supply correlates; and control variables) in Table 2 . The summary statistics of these variables are presented in Appendix Table 1 .
Along with the women's representative, the other village representative that we invited to the survey was the village leader (cunzhuren). We chose to invite the village leader because he/she was the head of the village and was in a position to know a lot about his/her village. In the village leader form we asked about many (but not all) of the same non-MH related variables that were included the women's representative forms, including distance, income, ethnicity characteristics and the topography of the village.
During data collection (when the enumerators were in the field), the forms of the women's representative and the village leader were compared. If there were any differences between the two, an immediate reconciliation was made. We therefore believe that the quality of the data was high.
Uptake of Maternal Health Services in China's Western Areas
The goal of this section is to document the overall uptake rates of MH services in poor rural areas of Western China. To do so, we first report the uptake rate of MH services by type of service. Next, we demonstrate how the uptake rate of each type of service varies by province and by county.
Uptake of In-Hospital Delivery Services
According to our data, while in-hospital delivery rates are not low compared to other low and lower middle income countries (World Health Organization, 2012b), there are still significant fractions of women in rural China's western areas that do not deliver their babies in hospitals.
2 Overall 80 percent of babies were delivered in a hospital (Table 3 , row 1, column 1). While this rate may be somewhat over-reported (as discussed above), the point estimate is still lower than that of rural China overall-which was reported by the Ministry of Health as being 98 percent (MOH, 2012).
The average rate for the overall sample, however, disguises differences among the provinces. Our data show that women's representatives in Yunnan report that 92 percent of babies were delivered in hospitals (row 13, column 1). At the other extreme, only 53 percent of women in Sichuan are reported to have delivered their babies in the hospital (row 2, column 1). The rate in Gansu was in the middle (79 percent-row 8).
The variation across provinces is statistically significant at the one percent level. In other words, there are obvious differences across our sample-from only around one-half (in Sichuan) to almost all (in Yunnan).
In-hospital delivery rates not only differ across provinces, they also vary across counties within provinces. For example, the in-hospital delivery rate in Muli county in Sichuan was 82 percent (row 4, column 1), versus 39 percent in Zhaojue county delivered their babies in the hospitals (row 3, column 1). These differences are statistically significant. Similar cross-county differences are found in Gansu Province (rows 11 and 12, column 1).
Uptake of Prenatal Services
Our data also show similar patterns in the use of prenatal care services. Overall, the women's representatives reported 89 percent of pregnant women in our sample attended at least one prenatal care visit during pregnancy (row 1, column 2). While 89 percent may not seem especially low, the rate of prenatal care in terms of the PNC-1 measure is still 11 percentage points shy of 100 percent, which is the rate observed in urban areas and non-poor rural areas (MOH, 2012).
As in the case of in-hospital deliveries, the data show that there are significant differences in the reported rates across provinces and across counties within provinces.
The lowest PNC-1 rate appears in Sichuan province: only 62 percent of women there attend one or more prenatal visits (row 2, column 2). This rate means that in the Sichuan sample counties, more than one-third of women never saw a doctor during pregnancy.
By contrast, more than 90 percent of women in Yunnan and Gansu attended at least one prenatal visits (rows 8 and 13, column 2). The differences between Sichuan and Yunnan/Gansu are statistically significant with a p-value of 0.00. Even within Sichuan
Province there is substantial variation in PNC-1 rates, although these differences are not statistically significant (rows 4 and 5, column 2). The lowest reported PNC-1 rate in Sichuan (and in our entire sample) was in Meigu county, at only 48 percent (row 5, column 2).
The PNC-5 rate (which represents the rate of service utilization deemed appropriate by the Ministry of Health) is significantly lower than the PNC-1 rate. Our data show that only 68 percent of pregnant women received the recommended five prenatal care visits during pregnancy (row 1, column 3), a full 21 percentage points less than that of PNC-1 (row 1, column 2).
Again, there are marked disparities in the PNC-5 measures across both provinces and counties. The lowest PNC-5 rate appears in Sichuan Province, at only 23 percent (row 2, column 3). In contrast, this rate reaches 85 percent in Yunnan (row 13, column 3). The average rate in Gansu for PNC-5 is 68 percent (row 8, column 3). Our data also show significant variation across counties-especially in Gansu (rows 9 and 12, column 3). In our sample the counties with the lowest PNC-5 rates are Meigu (17 percent-row 5) and Jinyang counties (18 percent-row 7).
Uptake of Post-partum Services
The pattern of uptake of post-partum care (PPC) services in our sample areas is similar to that of PNC-5 and overall is fairly low. The women's representatives report that 64 percent of the women in their villages attended a post-partum care (PPC) visit at around 42 days following delivery (row 1, column 4). This PPC rate is much lower than the national average of 91 percent (MOH, 2012) .
As with the other measures, we observed marked disparities across provinces.
The lowest PPC rate appears in Sichuan province at only 20 percent (row 2, column 4).
In contrast, this rate reaches 83 percent in Yunnan and 63 percent in Gansu (rows 13 and 8, column 4).
Our data also show significant variation across counties. In Sichuan, Jinyang county had a PPC rate of only 4 percent (row 7, column 4). In Gansu, Wenxian county also had a low rate of only 24 percent (rows 10, column 4). In contrast, the women's representatives in Yulong county in Yunnan reported that 96 percent of women had attended a PPC visit (row 14, column 4).
Correlates of Maternal Health Service Uptake in China's Western Areas
In this section we seek to explore the factors that correlate with uptake of MH services in the sample area. As has been discussed above, the correlates of the uptake of MH services can be broken into two broad types: demand side factors and supply side factors. In the rest of this section, we will first examine the descriptive statistics. Then, we will examine the results of the multivariate analysis.
Descriptive analysis

Demand Side Factors
Our descriptive statistics show that demand side factors are correlated with the uptake of MH services. Specifically, both types of distance factors are negatively correlated with the uptake of MH services, regardless of the specific type of service.
Villages that are furthest away from a paved road (furthest tercile) have in-hospital delivery uptake of 73 percent, compared with 88 percent uptake for villages that are closest to a paved road (closest tercile- Table 4 , section 1, column 1). Similar patterns also appear when looking at the uptake of prenatal care visits and post-partum care visits (section 1, columns 2 to 4). Moreover, this correlation holds when we rank villages according to distance measured in time (section 2, columns 1 to 4).
The uptake rates for all MH services also increase as income rises. For example, as villages move from the poorest third of the villages (when ranked in terms of per capita income) to the richest third, the uptake of deliveries in hospitals rose from 77 to 86 percent (Table 4 , section 3, column 1). Likewise, when examining the uptake rates of prenatal care visits (both PNC-1 and PNC-5) and post-partum care visits, there is an evident upward trend between poorest one-third of the villages to the richest one-third
Ethnicity is also a strong correlate of uptake (Table 4 , section 4). When we divide our sample into Han and non-Han we observe a significant difference in the uptake of all three MH services. For example, the uptake of in-hospital delivery services is 86 percent for Han; the rate for non-Han is 70 percent. The PNC-1, PNC-5 and PPC rates are also significantly higher for Han women than for non-Han.
These differences are even more distinct when looking at specific ethnic groups.
For example, the in-hospital delivery rates for Yi and Tibetan minorities are under 60 percent (Table 4 , section 4, column 1), compared with 86 percent for Han, and their PNC-5 and PPC rates are under 40 percent (columns 3 and 4), compared with around 70 percent for Han. Interestingly, some non-Han majority villages (e.g., Hui and Naxi) have higher uptake rates than do Han villages (section 4, columns 1 to 4).
Supply Side Factors
Several supply side factors are also associated with the uptake of MH services.
In particular, there is a clear trend that the uptake rate of in-hospital delivery is higher (85 percent) in villages where villagers are able to obtain MH services from their local THC than it is in villages where villagers have to go to a neighbouring THC for care (67 percent- Table 4 , section 5, column 1). This pattern holds true for the uptake of all other services: PNC-1 (94 versus 86-column 2); PNC-5 (76 versus 58-column 3) and PPC (71 versus 49-column 4). This pattern suggests that when services are more readily available, the uptake of all MH services is higher.
The quality of the MH services (in terms of facilities, service provision, and staff attitudes) is only slightly positively correlated with the uptake of MH services (Table 4, sections 7 to 9). While service uptake is higher when facilities are ranked as better (by the women's representative), the percentage point difference for the different services ranges from only 2 percentage points (for PNC-1-section 7, column 2) to 7 percentage points (for PNC-5 and PPC-columns 3 and 4). The gaps between those THCs rated as having good services and those THCs rated as having less good services ranges from 1 percentage point (for in-hospital delivery and PNC-1-section 8, columns 1 and 2) to 7
percentage points (for PNC-5 and PPC-columns 3 and 4). Finally, the difference between THCs rated as having good staff attitudes and those having less good staff attitudes ranges from -1 percentage point (the uptake for in-hospital delivery is actually higher, 84 percent, when the attitudes of the doctors were poor versus when the attitudes of the doctors were good-83 percent, section 9, column 1) to 12 percentage points (for PPC-column 4).
Multivariate analysis
In order to better understand the strength of the correlations between each of the potential explanatory factors and the uptake of MH services, we conduct a multivariate analysis using two regression models. The basic model is: 
where h is an index for the township. There are two differences between Model (2) and Model (1). One is the addition of , a variable that represents a set of township-level indicator variables. This township effect term is used in the analysis to control for all non-time varying factors at the township level (and above) that might be correlated with the uptake of MH services. The second difference is that, since the availability of MH services has been subsumed in the township fixed effect, we do not include availability in the model. The results of this multivariate analysis will help shed light on which factors are most strongly associated with the uptake of MH services, holding other factors constant.
With a few exceptions, the results of our multivariate analysis are consistent with the results our descriptive analysis. In the multivariate analysis using the in-hospital delivery rate as the dependent variable, we find that the sign on the coefficient of the income variable is positive in all of the equations (row 3, columns 1 to 4), suggesting that uptake is higher in villages with higher income. 3 The negative signs on the coefficients of the non-Han village variable (row 4, columns 1 and 2) suggest that minority women, in general, deliver their babies in hospitals significantly less often than do Han women. The statistical significance increases when we include the set of $ " Similar results and even higher levels of statistical significance are found when using the township fixed effects model (Table 6 , row 3).
six ethnic village variables in the regression (rows 5, 6, 8 and 9, columns 3 and 4).
While Yi and Tibetan women use in-hospital delivery services less than women in Han villages do (rows 5 and 6), the positive and significant signs on the coefficients of the Hui and Naxi village variables suggest that women in these villages use in-hospital delivery services more than women in Han villages do (rows 8 and 9). Hence, two of the three demand side factors are strongly and consistently correlated with uptake of in-hospital delivery. Similar results are found in the multivariate analysis of the correlates of PNC-1; PNC-5 and PPC (Appendix Table 2 , rows 2 to 8).
The distance variables, the third measure of demand side correlative factors, are more ambiguous. Unlike the descriptive statistics, when we control for other demand side factors, supply side factors and other control factors, the negative correlation between distance in kilometres and the uptake of in-hospital delivery disappears (Table   5 , row 1, columns 1 and 3). The negative relationship does exist for distance measured in minutes (row 2, columns 2 and 4); however, the negative correlation is only significant at the 10 percent level in specification 4. If we were to conclude that there is no strong relationship between the time cost of accessing MH services and uptake, this would suggest that the government's plans to expand MH services in poor rural areas as a way to improve uptake (CDC, 2011) may not be sufficient. The correlation between distance and other MH services (PNC-1; PNC-5 and PPC) is also weak (Appendix Table 2 , row 1).
When we look at the correlation between distance and service uptake including township fixed effects (Model 2), the results become more consistent with the descriptive results and more supportive of the plans by policy makers to improve access to MH services (Table 6) . When comparing the rate of uptake within townships, the measured correlation between distance measured in time and service uptake is negative and strongly significant (at 5 percent level in specification 2; 1 percent level in specification 4).
The results of the multivariate analysis of the correlation between supply side factors and uptake are similar to the descriptive statistics. When running the basic model (Model 1), there is a positive and significantly significant correlation between the availability of MH services at the THC and the uptake of in-hospital delivery services (Table 5 , row 11). When looking the impact of service availability on the uptake of other MH services in Appendix Table 2 , the positive and significant correlation only exists for PNC-1; for the other services, the signs are all positive, but the results are not statistically significant.
In contrast, but consistent with the findings in the descriptive statistics, we do not find any of the quality characteristics of the MH services variables to be significantly correlated with the in-hospital delivery rate (Table 5 , rows 12 to 14). This is true across all econometric models and specifications (see Table 6 , rows 12 to 14).
This may be because the freely provided MH services are so new that women in the village (as opposed to the women's representative) do not yet have information on the quality of the MH services. It also may be that women are simply used to low-quality care and in the absence of an institutional alternative, still choose to seek care at their local THC. 4 Or, it may be that most women's representatives have never been to any better hospitals above the township level, so they might think the THCs are good enough.
In summary, our multivariate analysis has shown that both demand side and supply side factors matter in explaining the low uptake rate of MH services in the sample areas. Specifically, all of the demand side factors: distance (especially when measured in terms of time), income, and ethnicity all matter. On the supply side, availability of services matters, but quality of services does not. Based on these findings, it seems that, ceteris paribus, demand side factors might be considered more important than supply side factors.
We find some supplemental evidence for the relative importance of demand-side factors from a set of additional cross-tabulation analyses (Appendix Table 3 ). When asked for the most important reason that some women villagers choose not to deliver their babies in the hospital (even after the implementation of programs that seek to mobilize them), distance (measured in both time and distance) and "being shy" (which may be related to cultural norms among ethnic women) are the reasons most frequently identified. Although there is variation across provinces and ethnicities, overall 40 percent of village women's representatives identified distance in minutes, 38 percent said cost (which included mainly the cost of transportation) and 5 percent said being shy.
The rest of the women's representatives (the 15 percent that did not cite demand side factors) indicated that the MH services were not being used due to other reasons (such % " However, when looking at other MH services, we see that the signs on staff attitude at THCs are all positive and statistically significant, indicating that when staff have better attitudes, uptake rates of prenatal care and post-partum care visits are higher (Appendix Table 2 , row 12, columns 1-4).
as having more children than the family planning policy allows-Appendix Table 3 , row 1, columns 1-4).
Decomposition Analysis of Differences in In-hospital Delivery Rates
From our analysis of the data, we have identified a number of demand-and supply-side factors that correlate with in-hospital delivery rates; in other words, we know the marginal effects of demand/supply factors on uptake. This information combined with observed differences in the "level of the factors" between Sichuan (the lowest province in terms of uptake) and Yunnan (the highest province in terms of uptake) can be used to identify which factors contribute most to the gap in in-hospital delivery rates between these two provinces. This type of analysis is known as a decomposition analysis.
In conducting this analysis, we use the basic regression model, specifically the specification with distance measured in minutes and ethnicity measured as a set of six ethnicity dummy variables. This model has the highest goodness of fit (as indicated by the R-squared) and is largely consistent with all of the other models.
We follow the traditional Oaxaca-Blinder decomposition method (Oaxaca 1973; Blinder 1973) . In this way we can decompose the differences in uptake between any two provinces into two components. One component stems from differences in endowments (endowment component). The other component stems from differences in estimated coefficients associated with specific factors in the regression analysis (coefficient component).
Using the in-hospital delivery rate at the focus of our analysis, we conducted the Oaxaca-Blinder decomposition on the observed differences between Sichuan and Yunnan provinces. Overall the observed difference between Sichuan and Yunnan is 39 percentage points (92 percent for Yunnan; 53 percent for Sichuan- Table 7 , row 1).
The decomposition results are presented in Table 6 , including subtotals for both the endowment component and the coefficient component for each demand side factor (distance, income and ethnicity), each supply side factor (availability and quality of MH services), and other factors (the control variables). Note that somewhat stronger assumptions are required to derive the detailed decomposition of the coefficient component. In particular, these subtotal estimates are somewhat arbitrary given their dependence on the choice of reference category (even for continuous variables -Fortin, Lemieux, and Firpo, 2011) . We therefore focus our discussion on the contributions of the endowment component to the difference in the in-hospital delivery rate and the portion of the total difference explained by each set of factors.
From Table 7 , it can be seen that there are several important factors that contribute to the observed differences in the in-hospital delivery rate between Sichuan and Yunnan provinces. Most fundamentally, the endowment component of the decomposition accounts for nearly half (48 percent) of the overall difference (column 2, row 9). This total figure is the sum of the point estimates of the impacts of all of the demand, supply and control factors. The rest of the observed difference between the in-hospital delivery rates between Yunnan and Sichuan (21 percentage points-column 3, row 9) is due to differences in the coefficients and the unexplained residual.
Differences in ethnicity-a demand side factor-are a significant contributor to the observed differences in in-hospital delivery rates between provinces. Differences in ethnicity account for 18 percent of the observed differences in in-hospital delivery rates (Table 7 , rows 4, column 2). This result suggests that almost one-fifth of the total difference in in-hospital delivery rates (7 percentage points out of 39 percentage points-column 1, rows 1 and 5) is attributable to ethnic differences. At the same time, more than one-third of the total difference due to observable factors (7 percentage points out of 19 percentage points-column 1, rows 5 and 9) is due to ethnicity.
Differences in income-another demand side factor-are also a significant, albeit modest, contributor to the observed difference in in-hospital delivery rate between provinces. Differences in income account for 2 percent of the total observed differences (row 3, column 2). Although the magnitude is not as large as that of differences in ethnicity, it is statistically significant.
The third finding of note is that a large portion of the observed differences in in-hospital delivery rates between provinces can be attributed to differences in the coefficients and, importantly, most of these differences in coefficients also stem from demand side factors. Specifically, Distance (9 percentage points), Income (5 percentage points) and Ethnicity (23 percentage points) account for more than 100% of the differences in coefficients. Hence, when considering differences in endowments and coefficients together, demand side factors account for nearly all of the 39 percentage point difference in in-hospital deliveries between the two provinces.
In contrast to the demand side factors, none of the supply side factors are statistically significant. The point estimates for Availability (row 5) and Quality (row 6) have almost no explanatory power.
Potential of Conditional Cash Transfer
Our analysis has shown that MH service uptake in the sample areas in 2011 was lower than the national average. Moreover, our correlation and decomposition analyses have demonstrated that demand-side factors are the most important source of the differences. In this final section of the paper, we seek to answer a question: what can be done to improve the uptake of MH services? Of course, this is not a problem that is unique to our sample, or even to China. In fact, countries around the world are working hard to improve the uptake of MH services (McNarmee et al., 2009 ).
To answer this question, we turn to the survey data to report on women's representatives' responses to a series of questions seeking to identify perceived reasons for the low service uptake.
First, when women's representatives were asked about the biggest obstacle to increasing the in-hospital birth rate, the most common answer was "cost is too high".
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Overall, 33 percent of the women's representatives choose this option (Appendix Table   3 , row 1, column 1). Interestingly, this result holds in all the three provinces, including in Sichuan where the uptake rates were the lowest.
& " The exact question was "Why do you think some women choose not to deliver their babies in the hospital even after mobilization?", and the eight answer choices were: a.) too far away; b.) cost too high; c.) facilities inadequate; d.) services too bad; e.) attitudes of medical staff not good; f.) procedures too complicated; g.) they are shy; h.) other reasons, please specify.
Second, our data also show that women representatives-regardless of their village's relative location or primary ethnicity-all believed that women would be willing to utilize MH service if they were paid to do so. Specifically, when the women's representatives were asked whether they thought women in their village would deliver their babies in the hospital if they were offered a 200 yuan payment conditional on in-hospital delivery, 90 percent said "yes." (Table 8 , row 1, column 1). When the size of the hypothetical payment was increased to 300 yuan, the estimated percentage of women's representatives who answered "yes" increased to 94 percent (column 2). The percentage of women's representatives who answered "yes" increased to 100 percent when a 600 yuan hypothetical payment was offered (column 3). Importantly, this pattern of payment size and estimated uptake followed the same pattern regardless of the province or ethnic group being considered (rows 2-11, columns 1-3). In addition, the same pattern also held when examining prenatal care ( Because CCTs have had such obvious success in many other developing settings, and the women in our sample seem amenable to the idea, it is logical to think that there is potential for implementing a successful CCT program in the sample area.
Conclusions
Our data show that uptake rates of MH services (in-hospital delivery; PNC; and PPC) in poor rural areas of western China, although not low compared to other low and lower middle income countries, are still far below the national average in China (World Health Organization, 2012b). The findings of the paper also demonstrate that there is considerable variation across both provinces and counties, and for different ethnic groups in our sample. If China is to meet its target of nearly universal uptake of basic MH services, there needs to be policy action taken by the government.
In order to understand different options for trying to raise service uptake among certain subpopulations, the paper identified a number of demand-side and supply-side factors that are correlated with the uptake rates of MH services. The descriptive and multivariate analyses show that several demand side factors and one supply side factor appear to be systematically correlated with low uptake rates of all MH services. The decomposition analysis identified demand-side factors to be by far the most important sources of the differences between subpopulations that fully (or nearly fully) use MH services and subpopulations that do not. On the demand side, the physical distance between the village and the MH service provider; overall village income; and ethnicity were correlated with service uptake. Specifically, the analysis showed that when a village is far from a TCH hospital; when a village is poor; and when a large share of the villagers are Yi or Tibetan minorities, uptake of all MH services is low.
We acknowledge certain limitations in our study. Although there are thousands of mother-infant pairs in the nearly 1,000 villages in our 14 county study area, since we rely on information provided by a single person (the women's representative) within each village, our conclusions need to be interpreted carefully, especially since our village contact may have believed it to be her job to promote high uptake rates. Due to this possible bias, the findings we report should be considered upper-bound estimates of uptake; in other words, actual service uptake may be lower than what we report here. Notes: Standard errors that account for clustering at the township level in parentheses. *** p<0.01, ** p<0.05, * p<0.1. In this regression, we used the distance in minutes to measure distance, and the set of six dummy variables to measure the ethnicity characteristics of village, respectively. Source: authors' survey. 
